
COOGUieHHR 
OfitiBflHHBHHOrO 
MHCTHTYTa 
fl A e P H bl X 
MCCJie A0B8HMR 

AydHa 



V.N.Strel'tsov 



D2-91-499 



THE ELECTRIC FIELD OF A CURRENT-CARRYING 
CONDUCTOR 



1991 



CD 
OQ 
u 

03 

x 

u 



T3 
10 C 
■H 0 

ss 

T3 rH 
CD <D 
X »H 

to m 



o 
P 
cu 

CD 
XI 

P 



CD 
P 
O 
> 

v. 
I 



Xi 03 
3 O 

u 

>> P> 
rH O 
4J CD 

C rH 

CD CD 

a 

CD iH 
P O 

C +J 

<D O 
CD CD 

X 
W D 
03 to 

x; 

CD 

cd x 

P P 
•H 

5 o 

■P 

00 

c 

•H rH 
P OJ 



t o 

> +J 
c x 

*H 00 
•H 
O rH 
•H 

P CD 

to x 

•H «u 

> 

•H C 
-p »H 
03 

rH C 

<D o 

P 

m 

O Tj 
CD 

E X 
CD O 

rH 3 

X o 
O +J 

P 

i a to 

CD J5 

X 

10^ 
•H 5 
X 03 
p rH 

P tO 

o - 

to 

• D 

P 03 
O O 
•U 
O CD 
3 X 
X) P 
C 

o *w 

CJ O 



CD P 

CO CD 

u x 
p +j 
o 

a to 
£ 

to u 

CJ "H 
•H 4-1 
tO lp 
>> 03 

a* a) 
a 
o 

CD 

rH 10 

cd <; 
u • 

CD rH 
PQ rH 

a) 

c a 

> P 
O P 

CD X 
X! 
-P = 

C W 

•H «H 
4-) 

T3 CD 
CD C 

C 03 

o 

a. tj 
x c 

CD 03 



C 
•H 



CT3 

P 
60 
CD 
P 
C 
•H 

CD 

a 

03 

o< 

CO 



u 

o 

4H 

>> 
P 

o 

<D 
X 
P 



> CD 

♦H > 

4J 03 

03 X 
rH 

CD CD 

P 3 



03 E 
•H CD 

a p 

CD o 
a, a) 
to x 



03 X 
O 

m p 
o a 



03 CD 

o 

X c 

O 03 

3 *H 

to u 



x 

a -p 

CO -H 

o o 

P »H 
P 

a. 4J 
oJ a 

CD 

CD rH 

X 

-p = 



>> o 



to 
to 

03 
O 

CD 
X 
P 



t co 



t CO 
T3 



£ 
CD 

10 T3 
>i C 
CO 03 



II 



* T) c 

CO H M 

cd 

4-1 'W W 

io m cd 

CD «H 



CD 
X 
P 



O 03 



3 

a* 

CD 
XI 



* 



CD 

W 

c 

CD CD 

to x: 

CD 4-» 
U • • 
CL* * 

cDtaa <: 
w 

03 

QJ ^"s CD 

^ u u 

♦H O 05 
tO 4-J 

a 

4J 3 CD 

*a to 
cd c o 

rH O «-l 

a u 

CD 

xi a) <D 

- 4-> x: x: 

Q) in *w 

i-H O O 

B B ^ 
03 CD C 
X 4-) CD 
CD CO £ 
CD 

CO rH 
CD 

CD C 

o o 



to 

CD 

Cu 
X 
CD 

c 

03 

•H 

Vj 

03 
> 
C 



• u 
B *h 

CD -U 
4-» 10 
CO «H 
> 

to 

I 4J 

CO 03 

rH 

CO CD 

c u 

•H 

> GO 

o c 

03 C 



O 

a* 

to 



a> cd 
o u 



O 



CD CD 

XI CD 

4J XI 

tO 4-» 

T3 4-» tO 

c a cd 

03 03 J*S 

x: w-i 03 

1 4-) 
4J C 

XI rH C 

00 o 

10 



CO 



c 

CD 
E 
CD 



C 

03 



o 

to 03 
C CD 

a) p 

4J 03 
C 

rH 03 
CD 
»H 

VM O 

a u 

*H O 
4J tO 
CD C 
C CD 
00 4-1 
03 > 

G <r 
o 

M rH 
4J 03 
O O 
CD 'H 
rH P. 
Q) 4-> 
CD 

CD E 
XI E 
4J 

to 

tO *H 

c 

jfi 03 

Cx* CD 
XI 
CD 4-> 

CD Mh 



.9^ o ° 



CO 



i § 

* r4 4J 

3 - O W 



w tO 



rH C 

O CD 
X C 

I 9 



E 

<C»J 

X 

fcj 



to 5 
o 

•H 

4J C 



a* v -h 
E 
o 



to 



CD 



4J 

*H CD 

> E 



a* 

II 

<D 

O +J XI 0 

•H >> W 
> X> 4J 
CD 

rJ 



w V-i l 
nj * 

>> CO 

rH rd 

to M CD 

3 XI 

O CD 4J 

CD XI 

C 4J C 

n3 'H 

4-> XI 

H +J/^ 

E 2^ 

•H t> 

CO CD^ 



u ^ 

C CD 0 <=L CD 03 • 4J 
CD CO x ^ TJ 00 Mh 

Q)>CD <O 03r4 • QJ 

XI -h r 4-1 O CD rH 
4J 00 cx to T3 o 

CD CD C CD O * CD 
COCDUCoJJ-iOJCDX; 

•H Vj 03 03 CD 4J 

cd QQrH Q CJ CO 

da x* -h w o 

=1^ co Xj <; 4-J 

^^O CD 

- S C 03 O U CO 
w « W H O d) OQ) 

0) 03 4J p || CD E 

* -h Q) : TJ 03 XIO 

m p P C dip o 

«H CD CD CD MH * CJ 

CNI4JX CD d, O JO >^ 

- C 3 P CD ^ 
h n3 XI r d to 

- 3 - p p 

o cr^ >> a - 

n c CD cd c p 

II rH o xi E a) o3 

03 - P CD X rH 



CD 
XI 

P c 

•H 

CD 

p 

O rH 
MH C 
CD O 
P 

CD 

X -< 

s P W 

I 

' * Ip 

O O 

i H^ Q) 
T3 

t a to 

I 03 
I ^ P 

XI 

oo 
-d -h 

OJ P 
CD 

P CD 

rH XI 

03 4J 
O 

P P 

•H 

10 CD 



P 
•H ■ 
CD > 
O 



. 4J CN P 
. *H C 

• X "CD 

- rxj cd 

•H II rH 

CD 

CD ' — > QQ 
P 03 U 

CD I * CD 03 

X a p cx 

5 1| w 03 CO 



• CD 

CD C 

• CD 03 
•H X 

P o 



CD 



H II O 



O P 



to _ 
CD O 

a o 

0) 

C rH 
rH 
X -H 
P * 
•H 

CS 

E w 

CD 

p 4-4 

to o 

>s 

CO 0) 
CO *H 

to 

CD 

X 4-) 
P X 
00 
C -H 
•H P 



/ 



2 

VD 

s 

5 

£Q 
0 

9 
5 

o 
S 
M 

3 

& 

Ci 

« 

EC 

& 

s 
u 



X 

s 



o 



QJ 

C XI 
JH +J 

• CO 

£ CD 

CTj O 

•H Q 

CO . 

- 60 

CO C 

to «H 

CTJ O 

O rH 
rH 
0J O 

X Mh 

0) 

m x 
o u 

4J o 

C 4J 

Q) 

e w 

4-> CD 

nj e 
qj o 
u o 
4-J 

c 
o 

•H 



C P 

O p 

o u 

rH QJ 

*4 +J 

+j 

P 4-1 

cu cd 

C X 

4J 

rH CO 

-J e 

co m 

o oj 

•H 6 - 
V-l 4-> 



<u to 
00 c 

o 



c c 

•h rrj *h 

X 

WOO) 

c > 

O 4-> «H 

U O 4-J 

4J C 'H 

U Ifl 

o> to o 

h qj a 
qj o 

tj m 

>> o 

CO 

H C U 

> O 0) 

H U X 



J E 
> QJ 

'H 

QJ 4-J 

O 4-J 

qj qj mh 



a) • qj 

X v c 

oo o 

CO QJ TJ 

c §■« 

O CTJ Q) 

H X X 
QJ 



u 

♦H 

4-1 4J 

to co 

•H Q) 

> p 

•h cr 

CTJ TJ 

rH QJ 

QJ CO 

u to 

P 



QJ 

X 



Tj 

r-l 

QJ QJ 
CO 4-) 

c 

rrj * 

4-J 
4-1 O 

O CO 
C Mh 



o 

c 

CTJ O 
•H 
Tj 4-1 
C CTJ 
P 4-J 
O »H 

m a 

CTJ X 

aj 

*-l 

CO 4-J 

QJ C 
Cu QJ 

Cu u 

CTJ U 

p 

tj CJ 

rH 

QJ 

«H QJ 

Mh 4-J 

a to 

•H 

r-l M 

4-> O 

a 4J 
qj a 

rH p 

qj tj 



o u 

P QJ 

Tj rH 

C QJ 

o 

a mh 
o 

60 

C M 

•H QJ 

4J X 

4-J 6 

QJ P 

CO C 



O QJ crj 

4-J X P 

4J cr 

QJ QJ 
P CO 

TJ «H 7) 

x -h 

4J 



CO (0 P 
QJ QJ 60 QJ 

4-1 
O 



P rH C 



CO 



C r-l 'H 
O O 

4h QJ 

CO V-i 

U QJ O 

CTJ U 4-t 

QJ C QJ 

Cu *H X 

Cu co 

CO to 

• CO 

4-> C 

C O Tj 

QJ -H C 

U 4J CO 



s w 

TJ -H 
QJ CO 4-1 
C 

60 QJ 
C H 
>-l «H QJ 
£ Mh 
QJ O Mh 
rC H 'H 
4~> rH Tj 
O 

O IH 
4-> O 
QJ 

>»XI CO 
QJ 
60 
4H U 
O CO 

x 

C O 
O 

4-> *H O 

4-J *H 

C CO M 

O ^ 4-J 

•H Q) CJ 

C TJ QJ 

•H M-i rH 

Cu 10 GJ 

o c 

O MH 

woo 



I QJ 

QJ CO X 

-Q QJ 4-J 
60 

qj u mh 

S CO O 

X 

• O TJ 

4-» rH 

CO c <u 

QJ QJ -H 

rl Q) 4H 

4-> 4-J O 

CO QJ »H 

- Xt V4 

£0 1 4-J 

H CO O 

QJ QJ 

O rH 

C QJ 
CO 

4J 0) 

CO X 

•H 4-> 
QJ TD 

X 4-J 

4J QJ CO 

X X 

4-J 4-J 

C 

CO C 4-J 

QJ C 

w X QJ 

QJ 5 X) 



4-> 

c 

QJ 
4-J 
O ' 
Q< 

X 
E 
o 

rH 

P 

o 
a 

QJ 

x 



X 

c 

QJ 
> 
•H 

60 
CO 



QJ 
X 



•H 



E U 

O -H 
r-l CO 



O QJ > 

£ CO QJ 

CO 

/-n O CO 

QJ *H 
> 4-» 

•H CO 4J 

4~> QJ rH 
CO rH 
60 £X • 

QJ E TJ 

C 'H QJ 

CO 4-> 
O 

QJ QJ QJ 

rH X rH 

a, 4-j go 

E QJ 

CO X C 

X 4-J 

QJ «H QJ 

3 X 

o c c 

*h cO 

^ 60 O 



CO 
QJ 
U 

4J 

CO 

QJ 
00 

u 

CTJ 

X 
O 



CO 

o 

Cu 



i 

ii 



i i 
QJ C 

> QJ 

4-J 

X o 

4-J D« 
•H 

3 CO 
- 

4J 
60 M 
C QJ 
•H X 

> O 
O QJ 
E -H 

CO i , 

TJ 

O co 
C 

TJ QJ 

rH *H 
QJ 
•H 

4h >> 
X 

QJ 

X C 
H QJ 
> 



QJ 60 




60 




U CO 




CO *H 




X 




O QJ 




60 




C J-r 




O CO 




M X 




4-J O 




o 




QJ QJ 




rH > 




Q) -i-4 




4-1 




QJ CO 




X 60 




4-> QJ 




c 




CO 




*H ^ 




a) r> 








>> 




QJ 4-J 




U -W 


rH 


QJ O 


CO 


X o 


•rH 


? rH 


4J 



tuti 

tea 
i 

0£ 



tfii 
ten 
a? 



to; 

tcaa 
I 



r> 
ii 

tea 

QJ 
U 
GJ 
X 



+ 
II 

"6- 



i 

C 
• co 
O 4-> 
U CO 
QJ X 
N P 

CO 

• O 

4-1 



H O 

CO 

M O 



cr x 

QJ U 
>> QJ 

rH U 

rH P 

CO 4-> 

QJ O 

U -H 

Du 

W 

•H QJ 

X 

TJ 4-J 
rH 

QJ QJ 

•H CO 

M-l CO 
O 

QJ 

X O 



CO U 
Q> 
>> K 

X -H 
TJ 

TJ 

QJ QJ 

> X 

QJ 4-J 
♦H 

o o 

r-l 4J 

QJ 

Cu CN 
CO fc 



GJ 

X 

4-J TJ 

C - 

•H 

O 

TJ CTJ 
QJ X 
60r 
U 

CO QJ 
X X 
O 4-> 

>^ c 



QJ 



QJ 



O CO 



1-n 

O 4J 

to 

c 

QJ >> 

> rH 
•H C 
60 O 



QJ QJ 

> TJ 

•H QJ CO 

4-J 60 "H 

CO U 

60 tO 4-J 

QJ X M 

c o 



CO >> QJ 

M rH U 

O QJ P 

O > 60 



•H CO QJ 
O X 

CO CU 4-> 



to 

C a) 
O 

U * 

4-J >> 

O CO 

QJ CO 

r-H 

QJ O 

4-> 

14-1 

o o 

CO 

U 

a; «s 

x TJ 

' c 



co 

>•> 10 QJ 
tO -H 
> XI 



O 

c 

CO 



CO 4-J 



QJ CO 
X 



CO 



TJ 

C 
O QJ 
H X 



CO 



4-J C 
CTJ O 
QJ «H 

60 TJ 

c 

CO co 



C 

QJ * 

> TJ 

•H CD 
60 QJ 

O TJ 

QJ CO C 

rH rH 
QJ U 

O • 

: m 4J 

QJ C 

CO TJ co 

O C 4-J 

rH p CO 

O O C 



CO 

U rH 

o aj 

<4H JH 

^ CD 
QJ X 
QJ 4-J 



QJ QJ X 

X C 4J 
4-1 O 

u 

- rH O 

C CO Cx< 
QJ W 

QJ 4-> • 

CO P C 

QJ O 

CO C -H 



TJ C 

C -H 

CO 

TJ 

C QJ 

O 4-> 

•H CO 

4-J U 

O 4-J 

QJ CO 

U p 



c 

rrj 
O 

u 

QJ QJ 



CO 
< 



to 



TJ 



C 

o 



> 

QJ 
CO O 

<: sg 



c 
o 

QJ V-i 
rH 60 4-J 

rH P O 

CO CO QJ 
•H X rH 
4-> O QJ 



TJ CO 

U CO 

CO 

? CO 

o o 

r 4-J 



^3 



_, 

fy 








o 




i-H 




CTJ 




•H 




4-J 


u 


c 




0) 




4J 




O 




CU o 


•H 




P 


ii 


C7^ 




a) 


i 




> 


CJ 




•H 




u* 




4-1 


•H 


o 


CO 


GJ 


CU 


r- < 




w 


aj 




60 


oi 






2 


tb 


o 



I QJ 
O X 



II rJ 

rffi QJ 
CO" 

M CO 

Cxh 60 

c ^ ^ 

tj -h m ro 



QJ CO 
•H 



TJ O 

C CO *H 

X TJ CO QJ QJ 4-J 
4J C O > X tO 

O 4-J P 

E cr 

TJ QJ 

E C 

QJ CO 4-J 



c 

CO •» P 

> M o 

o 

CO 



QJ CO U 

u c o 

O O uh CO 
O «H I 
•H W CO QJ * 

4-> QJ CO CTJ CO 4-J 

QJ 60 QJ rH -HO 

C U U P QJ O 4J 

60 CO Cu E X O C 

- " ' M 4J H -H 

O QJ 

4H 4-J > 60 

CTJ C 

C X X -H 

O 4J 4J Jx! 
'H CO 

QJ > H 



CO X X 
BOO) 



60 60 MH 
CCO 



u 

o 

CO 
QJ 
TJ 

CO 



CO 
O X 

c 



•H 
4-J 

CO CO 



E • 

CO QJ QJ 
CO 4-J TJ 



QJ MH CTJ CO 
QJ Xj CO U 



U 4-J 

4-J CTJ 

C C 

QJ QJ O 

C r4 

O QJ • 

CuX E 

6 -M aj 

O 4J 

CJ CO 



QJ 
X 



H 

^ 4-J 
CO CO 



QJ CO 
CO 5 i 
JH CO 
4J >> 
4-J QJ 
* -H XI 
CO CJ 4-J 
C -H 
O rH MH 
CU O 

E 



CO co 

TJ 

U QJ 



CO 



CO 



M TJ 
■H C 
r-f QJ -H 
X X MH 
CO 4J 

QJ 



hoxJcopuXMh;* 



QJ 
CO 



> 4J 



QJ. 



U TJ X CO O 

c 

o ii 



r4 C 

CO QJ «H 4-> QJ 

ox c 

4-J TJ N -H 60 *H 

4-J o ' — i 4-J co c 4-J ax 

co QJC4-Joo*a 

XC»HQJXrHQJCO 

4-J *H M-4 U O CO Jh|TJ 



CO 
TJ 



CO 
TJ 



CO 

o 

CO 
TJ 



CO 
TJ 



CO 
TJ 



o 

CO 
TJ 



* M 

CO 
TJ 



CO 
TJ 



O 
CO 
TJ 



CO 
TJ 



CO 
TJ 

i 

ii 

CO 

r-( 

CO 
TJ 



* >> 
CO 
TJ 

i 



co 

TJ 



r4 
O 
MH 



t 

u 
p 

to CO 



c 

CO 



60 
M 

CTJ 



QJ 

> QJ QJ 
U X 
QJ 4-J 
CO 

to x 
. s co o 

n cj h 

TJ *H CO 
4-> 4-J 

>> CO o 
4-J *H 4-J 
•H ^ 

• 4J aj qj 

O C 4J X 
S ffl U 4J 

> M O co 

cr m 

<T3 . 

II QJ X X 

^X O 4-J 

* C O 
TJ C co 

C > 4J 

CTJ O 
C 

r-l 

o 



CO 



J-J • 



o 
CO 



CO 



II 



Cu 
£ 

•H 

b 



N 
4-J 



QJ 



X 
o 



Mh to crj 
CO 

X _ 
* O 60 
C tj p u 

aj c to co 

M co 
O X MH 
»J O 

QJ QJ 
X X 

4J 4-> 

o 

CO 

•iH CD r . 

X -h 

X 4-J l+-t 
QJ 

QJ C TJ 

r-l O 



c o 
o 

•H >> 
4-J 4-> 
«H »H 
C <0 CO 
C «H 
QJ 

TJ < 



QJ 
X 
3 



QJ O 
X CO 



QJ CO 



s 



-9 



r 43 



a 



o 

♦H 



CO 
»t-4 
> 



4-J 
CO 



QJ 
U 



U 

O 



-5C 




to 




4-) 




c 




QJ 




C 




o 




Cu 




B 




o 




o 




r4 


C 


0) 


-r4 


X 


CO 


4J 


4-> 


o 


X 




o 


GJ 




X 


CD 


4-J 




4-J 




c 




p 




o 




o 




o 


c 


CO 


o 




-H 


o 


4-> 


4-J 


CO 


c 






• r4 




rH 


60 


CO 


C 


U 


*T-t 


QJ 




C 


CTJ 


CD 


H 


60 



CO 
TJ 



TJ 

2 oi S 

^ DO CO 

QJ P O r-l 

rH O 4-J QJ 

Cu U C 

E X rH QJ 

CO 4-> CO -60 



X 
QJ CO 



to 



CTJ 



u c 
o u 

Mh O ^ 

MH QJ P 

C E 

4-J 60 -H p 

C C rH O 

QJ "H MH 
VJ ? QJ 

M O X C 

P rH 4-1 ^ 

O Mh O 

• C 

QJ >^ QJ Jx5 
4J • 

»h *h a; 

o w x 

H 4-> 



o 
to 

MH 

r4 

P u 

tO 4-J 
O 

Mh QJ 



O >> 



r-J 

O (0 



Q) QJ rH 

>. to 
4J Mh 
O 



to 
C 

QJ 
TJ 



E 

QJ -H 
O CO 
CO 



C Mh 
P H 



0) 
X 

4-> 



c 

O 
•H 

CO 4-> 
0) o 
CD X QJ 
CO X 4J U 
»H 4-> *H 

Mh tj 
O O 
a 4-J 4-j 



QJ cO 
U P 

qj cr 



c; 

QJ 
U 
>H 
P 



a 
o 



C3 

o 



EC QJ CO O 



Jh 
O 



- T 

II 



CD 
> 
CO 
X 

QJ 

C 
O 
•H 
CO 
(0 
CD 

r^ 

Cu 
X 
QJ 

4-1 

c 

co 

u 

tO 
> 

•H 



4J 
CO 



QJ 
U 



U 

O 



ON 



C 

i o 

4J O 
QJ • >H 
X TJ 4-J 
CO 

QJ »H 
> 



c 

O 



CTJ O CO 



i 

XI UJ 
O QJ 
U Q 
Cu TJ 

QJ * 
X 60 
V C 

•H 

Mh ^ 
O tO 



QJ 4-> 

QJ 60 C 

U QJ 

co E 



QJ 
Cu 
CO 



tO 60 QJ X QJ rH 
CO X O 4-> 4-J 

>> E 4-> co o 



CO QJ C 

P X -H 

O 4-J 

•H 4-J 

> TJ CO 

X c X 
O CO 4-J 

CO 4J C 

CO C QJ 

QJ QJ QJ 

U M CO 

Cu U 

X P CO 

QJ O *H 

CO QJ 4-J 

U U -H 

C CO 

QJ Mh /-n 

C r-l On 

O P w 
Cu CO 

E TJ 

O Mh C 

O O CO 

QJ >>^v 

a 4-> 

(fl H V 
Cu CO 

CO C Mh 
QJ O 
>,tj 

rH CO 

O CD H 

u X CO 

P 4-J CO 

Cu X 
C 

TJ QJ QJ 

C QJ X 

CO £ 4J 



CO 



CO (0 
4J 
O 
4J 

CTJ * 
O CO 
TJ *H V4 
CO 4-J QJ 
QJ O Cu 
U CO CO 

rH j-j a 

CO Cu 

rH 

4-> QJ CO 
O X C 
C 4J O 
•H 
4-J 4J 
rH CO C 
rH X QJ 

co 4J E 
QJ 

U TJ QJ 

QJ X 

CO 4-J 4-J 
•H O 

c c 

^-N -r4 
vO QJ 

^— ' X TJ 
QJ 

CTJ TJ t-l 

rH rH QJ 

P P TJ 

E O 
u X 
O co 



CO 

c 
o 

CJ 

E 

CD 





i 




*£. 


1 




rH 


On 


CX 

Q 


r-« 

vJ 


QJ 


Ml 


g 


Oi 
CD 
r-l 




QJ 








O 




j 


t- 1 




ra 


r* 




fl 

X 






o 




QJ 












o. 


CO 




>> 




t-« 


o 






C-« 


R 


CN 








Crt 


CX I 




Crf 

u - 4. 


Q 




QJ 


X 


QJ 


f >s 






CD 


M. 


5? 


X 


s 




r . 
tr* 






' o 


o 


x 
3 






t* 








0 




CO 


CX 


yD 


QJ 


X 


o 






£_ 


en 






r-f 




CX 


i£ 


Q 




v 






cO 


(TJ 


CQ 




o 


d 






M 




CQ 


r \ 






X 


O 


QJ 


Q 


jQ 


s 




**■ 








CQ 


X 






QJ 


(j 


vJ 








V- 


vJ 


j^i 
Ult 








Q 










£ 






QJ 






CX 


K 




r } 


f-t 
L~> 


m 


GJ 


o 


co 






v 


M 


E- 






o 


Ds 




cd 


CO 


as 


At 




O 


£T 




CX 




■•4. 


£0 




rrl 


O 




M) 




O 


i— r 

M. 




S 


u 


r" 


o 


C3 


O 


CO 


o 


CQ 




E- 4 


O 


P3 




I 


0 


M 




«— N 


f-r 

M. 




CX 


GJ 




CI 


0 


CQ 


0 




CX 
















o 


o 




C3 


o 


nt 

\U 


o 






O cO 






H 




CO 


O 


r j— f 


QJ 


V 


Q 


CX 


ch 




QJ OS 


X 








rH 

W 


►Q 


X CX 


c; 


g 




o 






H cO 


o 


3 




TJ 

►M 


o 


w 


CJ CO 


n 


»« 


• o 






CX 


— 




VD 


rO V 






E- 


CQ O 


CQ 


o 


t J 


r*> 
















m 

*y 


QJ 


5? ^ 


CO 


s 


O 


Q 


/■ 1 
VJ 




CJ 


E- 


3" IS 2! 


CX 








O 


s 


A CX O 


h* 








\o 


3 


CJ E- « 


cO 








CO 


VD 


GJ O 


m 




a 


C3 QJ 


Cu 


O 


a a s- 












o 

r -\ 


E- e; 






0 


O QJ 




una 




2 


0 


h 2 













c • 








U-l 


O 


O QJ 


I 




ON 


o 


U 


* r-i CJ) 


CO 




ON 




QJ QJ 


CO U 




♦— 


<f 


QJ 


U 4J 


CO CO 


o 


cn 

CTl 


1 


o 


C 


• r-i x: 




• 


c 


CO CO 


e u 


■ : CO 




ON 


CO 








a 


1 




CO U 


CO CO 


! 


J3 


CM 




GJ O 


u 


1 CJ 


3 


a 


CO 


Cu u 






Q 




> 


CL U 


CO 


4J 






C 


co a 


c ^ 








■r-i 




»-« o 


4-J 


CJ 


c 




QJ C 


QJ 


CO 




CJ 


JC o 


4-» QJ 




»H 


H cj 


x to 


T3 


& ! 




4J 




QJ C 


QJ 






W 


• »— ( 


CO 


6 




•H 


T3 CO 






lea 


> 


QJ U 


a u 


o 




CO 4-» 


o 


U-l 






JJ 


CO 3 


QJ 


»-< 


3 

z 


Current- 


CO 


3 QJ 




QJ 


el 


U C 

CO 




CX 


L. 

£ 


u 


♦ r-l QJ 




c 


CJ 






U-l 


GJ • 


3 


QJ 


XJ 




GJ 




C 


•H C 






4-» 


QJ T3 


to 




« 


to 




GJ C 




CO »-) 


C 




*H CO 


CO 






C 


O 




x: ^ 


c 


CM 

o 


•r-i 


CO t-i 


4J 4-1 


CO 


Joi 


c 


CO co 


C \ 


C GJ 


.eld 




JZ 


qj d 


O «H 




QJ 


TJ 


U( CO 


*H 00 


-c 


O 


B rH 


W CJ 


4-1 ^ 




c 


QJ GJ 


3 O 


CO GJ 


<— 


• *f~t 


o 




O TJ 


00 c 


0 


u 


o ^ 




•H W 








QJ 










4J 


U 


O co 


CO 




> H 


u 


U 'r-i 


CO 


GJ 00 


CJ 


QJ 


u 


c o 


> «H 


c 


to o o 




CO 4_) 


o ^ 


C ffi 


3 


X) 


co a 


' r-l 4-1 


•r-l 


E 


*j QJ u 


3 


3 QJ 


4J O 


U-l 


\ H o 


CO 


CO r-H 


CO QJ 


GJ O 


£ 


.-r W 3 




U GJ 


JU H 


rC 


0 


GJ *U 


< 




i-l QJ 




o 


^ GJ c 




QJ GJ 


CJ 


u 




AJ -C o 




x: x. 


X u-j 


o 




00 H U 






QJ O 


4-1 





I 

Un O QJ 

O M rH 

>» CXrH 

XJ 4-» "H 

C CO U-l 

C -H »H H 

GJ O rC 3 

> CX 4-> U-i 



00 OJ 
•H 

o 

o 

U 

3 0) 
U 

C C 
O CO 
O 4J 
CO 

QJ *H 
GJ 

c x: 

•H +J 

CO CO 
GJ CO 
r-l QJ 

O r4 

•H GJ 

+J rC 
CO 

a - 

GJ 

60 3 
C rH 
•H CO 

u > 
3 

o o 

X 'H 

x: cx, 

00 o 

•H O 
OJ CO 

c o 



co 



c 

•H *H 

>> GJ 

4J > 

»H O 
4J X3 

C CO 
CO 
3 

a* QJ 

CO 

a 3 

•H 

Cxr 

o c 



c a 

QJ >H 

QJ G 

4-1 GJ 

QJ X 

X 4-J 



— I CO 

CO QJ 

»H VJ 

G CO 

QJ GJ 
CX c 

co r 

QJ 

GJ 

C X 

CO 4J 

CO GJ 

•H U 

o 

C u-i 

O GJ 

•H V-l 

4-» QJ 

cO X 

> EH 

V4 

GJ • 

co e 

X GJ 

O rH 



GJ W 

4J QJ 

CO ^ 

rH CO 

3 4-> 

U 

rH ^ 

CO CN 

U r-l 

GJ 

X O 
4-> 

C 

CO 00 

CJ c 



w 

rH 

GJ 



O 
•H 

4-1 
U 

QJ 



-a 
c 
o 

CX 
CO 
GJ 

rJ 

O 

a 



QJ 



>> 
CJ 
CO QJ 

n x 

3 4J 
CJ 

a u-i 

CO O 

4-> C 

CO o 

GJ «H 
M 4J 
00 3 
X 
CO -H 
M 

X 4-) 
4-1 CO 
»H *H 

t3 QJ 
GJ X 
GJ EH 

T3 
C 

•H 



QJ 
X 
H 



>> 
CQ 
3c 

CO 
3 
O 
00 

o 

rH 

CO 

C E 

CO r-l 

o 

C UH 

CO 

QJ 

C X 
•H 4J 



tU5 
I 

CrJ 

tea 

red 



CM 
I 



rcu 

i 



00 



O 

6 ' 

«H 
CO rH 
•H CO 
> 

-a 

rH QJ 
GJ. X 
•H 4-> 
U-l 

o 

QJ 4J 

X 

4-) TJ 
GJ 

UH 4-> 
O CO 
rH 
GJ GJ 

u u 

3 

4J CO 
U »H 
•H 

CX QJ 
CJ 

GJ C 
X co 
4-J W 
CO 

GJ GJ 
CO cx> 



CX 
CO 
CO 



•H TJ 
X 

4-J CO 
4-) 
C *rC 
•H 

TO 4-> 

4-> C *H 

CO CO rH 

X CO 
4-1-3 

TJ CT 

-U OJ QJ 
C 4J 

QJ CO QJ 

tj a x 

*H -r-l 4J 
> r-l 

QJ CX Uh 

£ o 

CO O 

•H CJ r**» 
4~J 

4-> GJ *r4 

I — 1 r-l TJ 



O 

II 

Csi 

tea 
i 



a: 

tea 
i 



CM 

o 

o 

CJ c 

O 

C >i 
CO X) 

CO V-r 
GJ O 
CX 4-J 
CX CJ 
CO 3 
TJ 
GJ C 
X O 

4J CJ 



4J 

CO 
X 

4-J 

c 
o 

X 



c 
o 



co • 

C CJ 
H CO 

>» u 

U CO 
VJ X 
CO O 

u 

I CO 

CO 4-J 4-J 

C *H 
CO CD 

CO U U-4 

X u o 
3 

U GJ 
00 
GJ C 
4-J X <0 

CO 4J X 

u o 

GJ TJ 
TJ C CJ 
•H 3 X 

CO O 4-J 

c u 

O CO O 

CJ 4J 

CO rH >> 

«H QJ U-l 

X «H -r-l 

4J U-4 4-J 

CO 

* CJ GJ 

(/) -H 4-J 

3 U 
X 4-J CO 

EH CJ C 
GJ co 

rH QJ 

GJ £ 



CO 

w 

O 

w 





r-< I 




ON C 




m qj 




- u 




a co 




rH 


ON 


* u 


cn 




CN 


LO 




r-H 


CX, 


TJ 




* CD E3 E 

C V4 QJ OJ 

O 4-> TJ TJ 

TJ C/J 



4-) 




C 




QJ 




6 




4-1 




U 




CO 




CX rH 


QJ 


On 


Q on 




T— 1 


00 




c 




•H 




X 


CN 


CO 




•H 


U 


rH 


GJ 


X 


X 


3 


6 


PL, 


GJ 




O 


>•» 


QJ 


X 


a 


TJ 


c 


QJ 


o 


> 




•H 




QJ 




O 




QJ 




cr; 





h n m <r m 



o n co 



